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ditional notes have been received, giving the dates alld loca- 
tions of slight shocks: 

.June 3.- Washington, Lakeside, slight, time not given. 
tith.-Kentrrcky, Richmond, 2 3 0  a. m. 
8th .--CnZ{fornirc, U kiah. 
9th.-CCnZifornia, Upperlake, 12:45 1). ni. ; IJkiah. 
11th.- T’cmnont, Vernon, 1:45 a. ni. ; jarrecl the houue. C‘tzli- 

$main, Ukiali. 
14th.--dZcrbnina, Rivertou, slight. Ark(iiism, Corning, 9:f0 

a. ni. ; Osceola, 9:25 a. m. Kentucky, Blandville, Owensl)oro, 
aud Union City, a t  about 9:15 a. m. M 2 ’ ~ ~ s o w i ,  New M:driil, 
930 a. ni., several seconds’ duration ; C+ordouville, 9:35 a. 111. 
Ttxncusce, Bolivar, Wildersville, arid Savannah, 9:SO a. 111. ; 
Memphis, 9:35 a. m., lastiiig two miuutes. Iiidi(r?~u, Evans- 
ville, 9:30 a. 111. 

23d.-Cnl<fornin, Descanso, 1:44 p. m. 
2ith.-Cal{fomin, Descanso, 5:45 1). 111. 
36th.-Kenticcky, Richmond, 2:30 a. in. 
30th.-Cnlifornin, Los Angelee, 11:28 11. in., shock froni 

Bonthwest to northeast of ahout two secouda’ duration. The 
shock seems to  have heen of a local character. Articles were 
thrown ahout, and a runibling noise was heard. No re1)orts 
of a quake front ally neighhoring city were received, notwith- 
standing numerous inquiries. 

MATHEMATICS AND METEOROLOeY. 
A stmildent asks that  a h i e f  course of inathematics he litid 

out for him which will fit liiin to teach nieteorology to ordi- 
nary college classes. He  does riot liiriiself wish to go into 
extended research work in iiiatheniatical 1iietet)ro1ogy, but he 
wants to get enough niatheiiiatics to give Iiini a11 unclersta~id- 
irlg of uwteorological test-boobs and articles. His present 
preparatiou is that  ordinnrilg pursued for entrance into tlie 
freshiiian class, iianiely nlgehra, plane geometry, and plmie 
trigonometry. 

Assunling that the npplicant wishes to tench the porrect 
thWJry or explanation of meteorological appxmtus, snch its is 
giveu in tlie ‘‘ Treatise ou Meteorological Alrp:mtuH u i t l  
Methods,” puhlisliecl in the Report of t h c b  C‘hief Signal Officer 
for 1S87, and that he nlso wishrs to thoroughly unders tad ,  
i f  not teach, tlie thrr~~iodynninics iniplird iu  mch k X t - / ) ( J O k b ’  
its those of Ferrd, Davis, and Waldo, aiid \\. hich forms tlie vi tal 
part of dynrtuiic iiietrorology, aiid that  lie, furtIiernir)re, wielios 
to fortify hiniself as to fuiidnnieiit~nl principles which should 
guide one in  the study of statistical climatology, i t  is pr01~- 
able that his wisest course is to spend a t  least two years iiit~re 
i n  the study of pure ninth~ninticrj, and, also, two years in 
practical work i n  the lat~orntory 011 experiniental and tbro- 
retical physics. Assuming that  his lecturrs and test-l,O(JkS 
must lie in the Euglisli laii#nage, we can in the following lilies 
refer ouly to a limitecl iiiiuil~er ( J f  works in that Iangaa,ve, lrtlt, 
if niiy way possible, the student should Ire careful to select a s  
his teacher or adviser one who is faiiiiliar with what is pnb- 
lished in other litIl@lagPh. 

The first etrp iiiust I w  tu concluer solicl geometry, spheric;il 
trigonometry, and aiialytical ~rometry .  to which e11d cme  nay 
take almost any one of the berid school test-lmku, ~ 1 1 ~ 1 1  a h  
those of Bowser, C(hauveiiet, Looinis, ?ie\\coml), Todhuntrr, 
Wells, Wentw\.c~rth, or Williamson. 

Next to these aiialytical trentisee graphics niust claim his 
attention, viz, perspective, descriptive geometry, the  projec- 
tions of the sphere, as applicatiuns of these are continmlly 
occurnng in nieteorological work. 

The nieclianics of niasses, whether solid, liqiiid, or gases, 
is, of course, fuiidnmeiitally iniportant, and before attacking 
the more diflicult treatises i t  is advisal)le to study some ele- 
mentary work, snch ne Smith’s Elementary Mechanics, which 
was first ,)repared in 1849 for the students a t  Wesleyan but 

~ ~~ 

was subeequently taught to the students of the Naval Academy 
a t  Annapolis. I n  connection with this, read the Elementary 
Mechanics of Oliver J. Lodge and, also, Clerk Maxwell’s little 
manual, Matter and Motion. 

As some knowledge of the whole range of physics is essen- 
tial, the ~ t u d e n t  may take up for eleuientary home reading 
tlie admirable Everett’s Translation of Deschanel, and will 
also profit as to inore recent discoveries by reading Barker’s 
Physics in tliat connection. The first part of Deschanel has 
to do with mechanics and sh(~iild be read in connection with 
works previously mei~t ioi id .  The chapter of Descliaiiel ou 
heat should also be read in coiinectioii with the special trea- 
tises of Maxwell, Stewart, Tillman, or Tnit in order that the 
student may get tlie elenients of tlierniodynaniics clearly be- 
fore his mind. 

The preceding will prepare one for nearly all that is neces- 
sary in order to uuclerstand my Treatise on Meteorological 
Apparatiis and Methods, most of which, in fact, the student 
should have read as he progressed iu the etudy of physics. 

As a guide to reasoning upoii stntistical climatologicnl 
data, some treatise on probability, such as Merrimau’s Least 
Squares, may IIC)W be rend, after which the student will pro- 
ceed with ease through the Short Memoirs, translated in the 
Hniithsouian Report for 1877. 

The student should now prepare himself to study and ap- 
preciate thermodyuamics aiid hydrocly~in~iiics. He will, 
already, liave learned s( )mething allout tliese from tlie works 
oii physics above meritionrd, but lie \+ i l l  not ni;~lie satisfac- 
tory prrgress in rendilig recent nor la  iii which these are 
applied to nieteorolc ’gy withoat first mastrring tlie elenients 
4 )f the Calculus, for wliicli study there are several excellent 
treatises, such as those of Rowser, Byerly, Cc )in-teiiay, Tod- 
hunter, Rilliainson, to \\ liich slioiiltl Ibe added aonie treatiea 
011 diflrreiitinl equntions, such as that  of Roole or Jolinso~i, 
and soiiie treatise ou the potential fu~iction, such as that of 
Is. 0. Peirce. Froiii these lie may procciecl to siicli works as 
Bnrtlett’s An;dytical hIrchanics, Tait’s Tlirraio-~;y~iamics, 
and Laiiili’s €Iydrodyiiamics. Selected portions of the 1attc.r 
work may be clioseii for their special hearing 011 ntmosplieric 
iiiotioii, aiid as prelimiriary to rending the tm~islatici~is of 
iiieiiioirs 0 1 1  the Mecliatiics of tlie Eartli’s htmospliere, puIJ- 
lislipd l)y the Sniitlisonian Iiistitution ill 1193. 

This seeins a ratlic>r long journey before entering the realui 
o f  cwrent  literature in dyii:i~iiic nieteurology, but these are 
the r ~ ~ y d  gates through wliicli 011e would prefer to pass iri 
order that  lie 11i:iy fully n1)prrci:Lte the present and future 
of oiir science. The path w l J l l l d  I)e sh~~r te i i rd  i f  oue or two 
special treatihes nere availahlr for this purpiee, or if one 
could rend with aii~)tlirr w I i ( i  Iind 1)revioltsly golie over the 
\ \ 7 1 1 ( 1 1 ~  q r ~ u t i d .  as coiidtmsecl Iy Fer- 
rrl illto o i ~ e  volunie, viz, his Rweiit Advaiices, piilJ1ished 
in  lss5, \vllich is very coiivetiivrit for refereuce, h i t  is thouglit 

III fact, Ji1Ut.h o f  t l i i ~  

t(J dltf(’l1lt t0 ~ 0 ~ 1 I ~ > l t ’ ~ l d  t 0  the‘ y01111g student. 


